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Sir, Shigellosis is a major problem in developing countries and is associated with high incidences of morbidity and mortality. 1 In Pakistan, Shigella spp., particularly Shigella flexneri, are frequently isolated from patients with diarrhoeal illnesses. E ffective antibiotic therapy of infections caused by these pathogens is often compromised by resistance to commonly used agents. H owever, there are no published data on the incidence of antimicrobial resistance amongst shigellae in Pakistan. The aim of this study, which we believe to be the first of its kind to be undertaken in this country, was to determine the susceptibilities to 11 antibiotics and the plasmid profiles of S. flexneri strains isolated from patients with diarrhoea in the Islamabad region.
Fifteen non-replicate S. flexneri strains were isolated from the stools of patients with diarrhoea at the National Institute of H ealth, Islamabad, Pakistan between June and A ugust 1995 and were identified according to standard laboratory procedures. The patients, all of whom were under 3 years of age, had not received antibiotics for at least 3 months before the samples were provided. The antibiotics studied, which were obtained from Sigma Chemical Co., included amikacin, ampicillin, chloramphenicol, gentamicin, kanamycin, novobiocin, penicillin, streptomycin, spectinomycin, tetracycline and trimethoprim. Susceptibilities were determined by an agar dilution method; 2 the medium used was Mueller-H inton (O xoid) and the inoculum was 10 5 -10 6 cfu. The MIC was taken as the lowest concentration of each antibiotic that completely inhibited growth after incubation for 18 h at 37°C. Plasmid D NA was isolated according to the method of Portnoy & White, 3 separated by electrophoresis on 0.7% agarose gels in Tris-acetate buffer and visualized under U V light after staining with ethidium bromide.
The resistance phenotype of each isolate, assigned according to a system described by Koneman et al., 2 is shown in the Table. The incidences of resistance to the antimicrobials tested were high. With the exception of one strain which was resistant only to trimethoprim, all of the isolates were resistant to at least five drugs. Three strains, for which the patterns of resistance were indistinguishable (A p Cm G n Nb Pn Sm Sp Tc Tp; see Table for abbreviations), were resistant to nine antibiotics; the MICs of chloramphenicol, novobiocin, penicillin, spectinomycin and 838 trimethoprim for these strains were the same (data not shown). A further five isolates, all exhibiting the same resistance phenotype (A p Cm G n Pn Sm Sp Tc Tp), were resistant to eight antibiotics; the MICs of chloramphenicol, gentamicin and spectinomycin for all of these strains were the same (data not shown). O ne strain exhibited resistance to seven agents, two to six and three to five. A ll 15 isolates were resistant to trimethoprim, 14 to streptomycin, 13 to gentamicin and 12 each to chloramphenicol, spectinomycin and tetracycline. O n the other hand, all of the strains were susceptible to amikacin and kanamycin. The plasmids identified in each of the isolates are shown in the Table. Thirteen isolates harboured three or more plasmids ranging in size from c. 1 kb to 56 kb. The maximum number of plasmids in any one isolate was nine and the minimum was none (two strains). The plasmid profiles of all of the strains which harboured plasmids were distinctive, although plasmids of the same size were present in multiple strains; for example, a 2.5 kb band was identified in eight strains, a 1.6 kb band in seven and a 1.9 kb band in six. Moreover, all plasmids of the same size exhibited the same intensities following ethidium bromide staining (data not shown). H owever, there was no correlation between the antibiotic resistance profiles and the plasmid D NA analyses.
Notwithstanding the small number of isolates examined, the results of the present study are in accord with those of other investigators who have reported multidrug resistance amongst shigellae isolated from patients with diarrhoea.
1,4,5
A ll or most of the strains examined were resistant to trimethoprim, streptomycin, gentamicin, ampicillin, chloramphenicol and tetracycline, all of which are used widely to treat patients with both diarrhoeal and non-diarrhoeal infections. Novel fluoroquinolones, which were not included in this study, are currently the only oral agents to which Shigella spp. isolates remain uniformly susceptible; in a recent report from Bangladesh, none of 14,915 shigellae exhibited resistance to ciprofloxacin. 6 The present situation of high levels of resistance to multiple antibiotics has arisen in Pakistan principally because of the excessive and inappropriate use of these drugs. Practitioners in the community frequently prescribe multiple antibiotics as therapy of infections, including diarrhoea, in the absence of the results of laboratory investigations. A ntibiotics are also administered to patients with viral infections with the aim of preventing secondary bacterial infections. Finally, these drugs are freely available from chemists without prescription and the public frequently takes advantage of this facility.
Bacterial typing systems allow investigators to demonstrate epidemiological relatedness amongst isolates, thereby confirming outbreaks of infection, and to track the spread of the strains causing the outbreaks. Several such systems, in particular various molecular techniques, of which plasmid profile analysis is one, have been developed during the past decade. Plasmid profiles have been used to identify and track the causes of outbreaks of diarrhoeal illnesses such as shigellosis. 7 In the present study, plasmids of certain sizes (e.g., 2.5 kb, 1.9 kb and 1.6 kb) were detected at higher frequencies and this characteristic might allow them to be used in the investigation of outbreaks caused by Shigella spp. in this region.
